The average bed shear stress and bed friction factor of samples with any roughness was derived from the head loss between upstream and downstream of a test section in an erosion tunnel. The method was validated in both hydraulically smooth (plexiglass; Reynolds number less than 25,000) and rough regimes (calibrated particles with known roughness). As a first step toward using this method on natural sediment, this method was tested with experimental mesocosms assembled from field collected materials (sieved sediments; diatoms). Bed shear stress measurement precision was high enough in the experiments to detect a positive significant relationship between bed friction factor and core roughness. The observed bed friction factor increase could be related to diatom growth but not to diatoms biomass.
Material and Methods

58
The Erodimetre erosion tunnel and principles for measure- the average bed shear stress on rough samples τ rough yields:
where τ smooth and ∆h caps are the average bed shear stress and head loss, respectively,
90
over hydraulically smooth plexiglass caps replacing cores in the test section, S 1 is 91 the tunnel cross-section area, S 3 is the core area and, ∆h rough is the head loss with 92 rough cores. The last term in equation (1) is the excess bed shear stress due to the 93 core roughness compared to hydraulically smooth plexiglass caps (Fig. 2) .
94
Bed shear stress τ can be related to discharge velocity introducing a bed friction factor f defined as:
In pipes, τ smooth can be calculated using the Reynolds dependent friction factor value 95 given in the Moody chart for smooth walls (Moody 1944) . In the Erodimetre, τ smooth 96 should be lower than the bed shear stress measured with plexiglass caps τ caps :
where S 2 is the area of the smooth side-wall of the test section and Σ is the area of 98 the top-wall of the test section where roughness were added. At least, one "cap" ex- shear stress and the square of flow velocity for discharges larger than 0.15 L s −1 .
1 mm to remove any macrofauna.
129
The experiments were designed to explore the relationship between the develop- propriate to relate erosion flux to bed shear stress in the tunnel. However, using the Six bed shear stress-flow discharge curves were measured over mud cores, three 218 of which were enriched with diatom (Fig. 3 ). Bed shear stresses over muddy sediment 
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In any case, hydraulic roughness increase could be related to the microphy- cosms experiments is gratefully acknowledged. We also thank Jennifer Coston-
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Guarini and Ian Salter for language correction.
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Notation 279 The following symbols are used in this technical note: (thick line, using Moody (1944) smooth friction factor in equation 2) are displayed. 
